Abstract: Enter the motor of the initial state, speed, height of the maneuver process also has an important influence in the stall maneuver in. This is due to different flight height and velocity will produce different aircraft dynamic pressure, which leads to the torque changes, and then make the maneuver process is complete different. Specific for the F-16 aircraft, due to the aircraft aerodynamic coefficient and moment coefficient is only attack angleα, sideslip angleβ, the control function of the rudder and the leading edge of the flap angle, flight height and velocity and will not affect the aerodynamic coefficient and moment coefficient -in other words, the under the conditions of different flight height and velocity, so long as has the same attack angle α, sideslip angle β, the control rudders and leading edge flap angle, the aircraft will be with the same aerodynamic coefficient and moment coefficient. Due to the different flight speed and altitude, the dynamic pressure is different, which makes the aerodynamic force and moment of the flight. By the above situation shows that, when the aircraft in different speed and height of the BRDF maneuver, the torque coefficient of the same, engine can provide the thrust and thrust vector of available control arm of force of a certain, torque is different, thus leading to, when the aircraft dynamic pressure reaches a threshold value, the operating torque reaches the limit value, unable to maneuver. For a certain class of aircraft, the thrust vector provided by the operating torque limit value, you can determine a flight boundary.
Due to the aircraft aerodynamic force and moment coefficients, is attack angleαand sideslip angleβand the rudder deflection angle of function. At the same time, due to the different flight speed and altitude, the same mistake speed motor torque coefficient is the same. The relationship between the above mentioned above were analyzed respectively [1] .
(1)X axial force coefficient formula:
(1) (2)Y axial force coefficient formula:
(2) (3)Z axial force coefficient formula:
The three axial force coefficient is defined in the body coordinate system, the drag force coefficient is defined in the air flow coordinate system, and the resistance, lift and lateral force coefficient can be got through the conversion matrix [2] .
(4) Among them:
(5) Seek to obtain: (6) Resistance coefficient:
Leading edge flap deflection is not directly controlled by the pilot, but by and attack angle and static pressure and dynamic pressure on the transfer function, a separate control system. Therefore, in does not affect the output results at the same time, for the convenience of the output curve, the calculation formula of simplified, because model leading-edge flap actuation device limiting magnitude is 25°, so gas dynamic parameters in the formula of leading edge flap deflection angle is 25°.
Lateral force coefficient:
Numerical Analysis of the Flow Field
The time averaged Navier-Stokes equation can truly reflect the law of mass conservation, momentum conservation and energy conservation, and it is an important method to describe the flow field. Momentum balance law is a basic law that must be satisfied for any flow system. The law can be expressed as: micro body fluid momentum of time rate of change is equal to the external force on the element and. The law is actually Newton's second law. The law of this law along the X, y, z direction decomposition, can be derived x, y and Z three directions of the momentum balance equation [3] .
Considering the situation of energy dissipation, currently the most widely, the most basic model is the standard k-ε model used in the most commonly used two modified equation model, namely introducing about an equation for the turbulent kinetic energy k and its dissipation rate epsilon. But for the strong swirl flow, the flow of the curved wall or the curved flow line will produce a certain distortion. The reason is that in the standard model, it is assumed that the coefficient of viscosity is the same, and it is the same as the scalar, and the turbulence is anisotropic in the case of the bending flow. The revised k-ε model:
The Fighter Pitch Maneuvering Boundary and Velocity Boundary
(1)The limitation of aircraft load on aircraft maneuvering performance is mainly related to two aspects: a. Flow pressure of pressure load and velocity of the square is proportional to, especially when placed under the flaps or landing gear of the airflow, so the maximum load maximum design of aircraft structure will determine the maximum equivalent airspeed.
b. The acceleration resulting from the maneuver of the aircraft is related to the structural loads acting on the body, so the maximum allowable load factor of the maneuver flight depends on the load capacity of the aircraft body structure.
(2) The aircraft speed limit includes two aspects: a. Stall limit at low speed b. High speed boundary is the maximum structural dynamic load limit (3) Load boundary velocity boundary With the ultimate speed limit, limit the stall limit form of fighter maneuvering aircraft by the boundary load, as shown in Fig.1 . Aircraft design of the special point on the package line:
A: The pull-up rise, a small flight speed, large angle and large overload. B: High speed, large overload and small angle of attack flight situation, such as when to withdraw from the dive.
G: Aileron dive speed corresponding to the speed limit strength of pressure overload is zero.
D: The plane is flying at a negative angle of attack. E: Aircraft dive flight.
Conclusion
The fighter pitch maneuver overload, the speed and angle of attack boundary determination. First, the F16 simulation model of static gas dynamic parameters and dynamic gas dynamic parameters were analyzed, respectively on the attitude angle (angle of attack and sideslip angle) and aerodynamic parameters between relations, rudder (aileron, elevator and rudder) and gas dynamic parameters and the relations between the attitude angular velocity of the (roll angular rate, pitch rate, yaw rate and gas dynamic parameters and analysis, provide numerical reference for determine the boundary; Proposed pitching maneuver overload boundary and the velocity boundary, calculate the load limit with the speed limit and stall limit formed fighter maneuvering borderline; based on the aerodynamic parameters of overload analysis and boundary and the velocity boundary calculation to obtain pitching maneuver high dynamic pressure conditions under, respectively in positive limit and negative overload limit angle of attack of the boundary; By introducing the concept of reachable equilibrium set, the angle of attack is obtained, and the angle of attack is obtained; Finally, the comprehensive pitch maneuver in high dynamic pressure and low dynamic pressure under the condition of angle of attack boundary value, fighter pitch maneuver angle of attack of the boundary value is obtained.
